Objective. To implement a long-term continuing education course for pharmacy practitioners to acquire competency in and accreditation for conducting collaborative comprehensive medication reviews (CMRs). Design. A 1½-year curriculum for practicing pharmacists that combined distance learning (using e-learning tools) and face-to-face learning was created. The training consisted of 5 modules: (1) Multidisciplinary Collaboration; (2) Clinical Pharmacy and Pharmacotherapy; (3) Rational Pharmacotherapy; (4) CMR Tools; and (5) Optional Studies. Assessment. The curriculum and participants' learning were evaluated using essays and learning diaries. At the end of the course, students submitted portfolios and completed an Internet-based survey instrument. Almost all respondents (92%) indicated their educational needs had been met by the course and 68% indicated they would conduct CMRs in their practice. The most important factors facilitating learning were working with peers and in small groups. Factors preventing learning were mostly related to time constraints. Conclusion. Comprehensive medication review competencies were established by a 1½-year continuing education curriculum that combined different teaching methods and experiential learning. Peer support was greatly appreciated as a facilitator of learning by course participants.
INTRODUCTION
Among the elderly population, polypharmacy is increasing 1, 2 ; more psychotropic and sedative drugs are being prescribed than is appropriate 3, 4 ; and use of medications that are potentially harmful to this age group is common. [5] [6] [7] Since a significant number of medicationrelated problems are considered preventable, solutions to reduce them have been actively sought worldwide. [8] [9] [10] [11] [12] [13] Various medication review procedures based on the philosophy of pharmaceutical care have been implemented in different countries. [14] [15] [16] [17] [18] [19] [20] [21] In Finland, the Ministry of Social Affairs and Health has recommended regular medication reviews and multiprofessional collaboration as a key solution to promote rational pharmacotherapy and prevent medication-related problems in the elderly. 22 Society's increasing expectations of pharmacists' involvement in assuring rational drug therapy and appropriate medication review creates pressure to maintain current and develop new competencies. In TIPPA all the key pharmacy stakeholders, including government, universities, continuing education centers, and professional organizations, successfully combined their efforts to educate pharmacists to improve patient counseling. [23] [24] [25] The increased communication as a result of TIPPA drew the attention of pharmacists to various drug-related problems that could not been solved by the pharmacists acting alone. The TIPPA follow-up program in 2004-2007 built on the developments and experiences of the first phase of the program and focused on creating more advanced pharmacy services based on multidisciplinary collaboration and on meeting the needs of the medicine users. The most important service developed under the follow-up program was the comprehensive medication review (CMR) which involves collaboration between pharmacists and physicians.
The clinical and collaborative skills of Finnish pharmacists did not meet the competencies required to conduct CMRs in collaboration with other health care professionals. This was the case even though Finnish community pharmacists have been required to maintain their professional skills and knowledge. For that purpose an organized system of national, local, and in-house training was established in the 1980s. 26 Various long-term continuing education trainings have been available for Finnish community pharmacists since the mid-1990s, but no formal accreditation system has been required or established. Our experience and experience in other countries has indicated that changing the working patterns and implementing new professional services would require a long-term training process involving more than 1 pharmacist from the same workplace. 23, 27 Those participating in training can perform as agents of change in their workplace; thus, independent assignments need to be designed to support this role and collaborative learning with peers. In addition to focusing on factual knowledge, it is important to involve all employees of the organization in the development of new practices. 28 This evidence of the importance of sharing new knowledge and applying it to practice collaboratively with peers in the workplace, as well as the content of the training described in this paper, are in line with the Accreditation Council for Pharmacy Education's (ACPE) Accreditation Standards for Continuing Pharmacy Education. 29 It states that continuing pharmacy education (CPE) activities should ''promote pharmacists' application of learned principles to practice'' and that ''the teaching and learning methodologies used should foster the continued development of critical thinking and problem-solving skills.'' Nevertheless, few actual training programs that comply with the recommendation have been reported in any country, which increases the significance of our curricular effort from the perspective of ACPE competencies.
In this paper we describe the development, learning objectives, syllabus content, and participant receptiveness to a long-term continuing education for pharmacy practitioners to acquire competency and accreditation for conducting comprehensive medication reviews (CMRs) in collaboration with other health care professionals, particularly physicians.
The educational goals of this curriculum are to: (1) support participant's professional development and acquisition of sufficient clinical skills and knowledge to conduct CMRs; (2) establish collaboration needed for CMR with other health care professionals, particularly with local general practitioners; and (3) create the CMR procedure applicable to local circumstances.
DESIGN
The planning of the training was coordinated by the TIPPA Coordination Group with representatives from universities, professional organizations, national pharmaceutical continuing education centers, and the National Centre for Pharmacotherapy Development.
In the first phase of the curriculum design, examples of similar training programs abroad were systematically sought. Although pharmacists provide medication review services in several countries, [16] [17] [18] [19] [20] [21] no comprehensive training programs were found. As a result, both the content for and pedagogic design of the curriculum were created by the TIPPA Coordination Group.
Expected Outcomes
The curriculum was designed to increase pharmacy practitioners' theoretical knowledgebase but also to promote higher levels of learning, such as synthesis, application, and evaluation. 30 The goal for the curriculum was to create such strong theoretical and practical skills in conducting CMRs that at the end of their studies the participants would be able to provide CMR services independently in a collaborative health care team.
Structure of the Training
Pilot program. A pilot program in 2005-2006 was crucial for creating the actual course syllabus and a CMR procedure compatible with the Finnish health care system. A group of 26 pharmacists from different health care settings and geographic regions were chosen because they already had experience in collaborating with other health care professionals. Because hospital and community pharmacists may have complementary knowledge and skills, both were invited to participate in the same training. Participants (5 from hospitals and 21 from community pharmacies) were encouraged to create their own prototype of the comprehensive medication review procedure. They also identified and tested applicable tools and information sources for CMR and developed forms American Journal of Pharmaceutical Education 2009; 73 (6) Article 108.
for documentation. The aim of these assignments was to collect as wide a range of information as possible on different types of CMR procedures developed by the participants. The CMR prototypes and documentation forms were analyzed to determine the uniform procedure that would be nationally applied in CMR. The next 2 CMR courses initiated in late 2006 (Appendix 1) were built on the experience gained from the pilot training. The experiences from these 2 training courses involving 42 practitioners (22 in Helsinki and 20 in Oulu) are reported here.
Ongoing structure. The size of the training group was 20 to 25 pharmacists. To be accepted into the program, the applicants had to have a bachelor of science (BSc) or master of science (MSc) degree in pharmacy. Applicants also had to describe their professional competence, working history, and educational activity after graduation. They needed to have adequate IT-tools in their workplace (eg, a drug-drug interaction database) and an established professional relationship with local health care providers. Also, a preliminary action plan for the local CMR procedure had to be stated in the application. The curriculum lasted for 3 semesters, over a 1½-year time period, and participants earned 35 European Credit Transfer System (ECTS) credits (1 credit corresponds to 26.7 hours of student work). The training was lengthy for 2 reasons. First, persistent multiprofessional collaboration takes time, especially when the aim is to create a permanent CMR service. Second, because the participants worked fulltime, study time for the course was limited.
The curriculum consisted of 10 two-day seminars and independent distance learning sessions in-between, some of which took place in an e-learning environment (Appendix 1). Before each seminar session, participants needed to complete assignments, including review of specific reading materials. Seminar days included lectures by leading national experts from different fields and small group sessions. Distance learning consisted of the following elements throughout the training: (1) engaging in multidisciplinary networking and development of a local CMR procedure intended to establish permanent collaboration; (2) learning by reviewing actual patient cases selected from the pharmacist's own practice; (3) conducting theoretical studies and researching the literature; and (4) working in an e-learning environment, Moodle (Moodle, Perth, Western Australia). Moodle is an interactive discussion forum where participants can discuss their patient cases, solve problems, and share ideas and knowledge. Secondly, Moodle had templates that covered almost all of the course-related materials including timetables, assignments, CMR forms and tools, reading assignments, and lecturers' PowerPoint presentations. A majority of the completed assignments were posted in the discussion areas on Moodle so that all participants could read and comment on them.
Pedagogic Design
In continuing education, the connection between personal development, work, and education is important. Kolb sees experiential learning as a process that is capable of linking these 3 factors. 31 A tight connection between theoretical studies and work was essential to CMR training. The goal of creating a successfully working CMR procedure in the participants' working environment required commitment from both the employer and coworkers. 28 Thus, Kolb's theory of experiential learning was chosen as the pedagogic basis for the CMR training. In Kolb's model, learning is a continuous circle, where concrete experience is the basis for observation and reflection. Reflection assists abstract conceptualization, which in turn leads to active experimentation. 31 In order to take all of these aspects into account, a variety of teaching methods were applied. 32 Experiences of long-term continuing education during the TIPPA program had revealed that various reflective teaching methods involving the entire staff of an organization was required to improve knowledge and skills in patient counseling performance. 23 In CMR training teaching students with different learning styles has been taken into account, especially in the structure of the seminar sessions (Appendix 1). 31, 33 Interactive sessions that emphasize participating in learning activities and practicing skills are more likely to produce positive learning outcomes than traditional lectures. 34 Also case-based learning produces better learning outcomes of clinical skills than traditional teaching methods. 35 Therefore, actual CMR cases and case discussions were used as the main stimulus to fulfill the educational goals of the CMR training. The training participants, who were all practicing pharmacists, already had basic pharmaceutical knowledge and skills, but their skills needed to be improved for them to attain the competence needed to conduct CMRs. When participants reviewed actual patient cases, they learned to apply their existing knowledge, but also to recognize their deficiencies and identify future educational needs. Knowledge was gained from lectures, literature, and assignments, as well as from multiprofessional discussions with physicians and nurses.
In order to facilitate interaction between students, the 20 to 25 CMR training participants were divided into small groups of 4 to 6 at the beginning of the training. Hospital pharmacists and community pharmacists were placed in separate groups to achieve optimal peer support.
Each small group was guided by a tutor who was accredited to conduct CMRs. The small groups had their own discussion forums in the e-learning environment and they met during each seminar session to follow everyone's progress in development of the local application of the general CMR procedure and to discuss the patient cases and various related clinical issues. The groups also had long-term projects, the most remarkable of which was the Current Care Guidelines project, in which each group chose the current care guidelines that they perceived as most relevant to their clinical practice, summarized the guidelines, and applied them to selected patient cases.
The accreditation process has to be renewed every 5 years. In order to accomplish reaccreditation, the pharmacists have to update the portfolio and show that they have kept up their competence by both conducting CMRs and further educating themselves. The first reaccreditations are due in 2013.
Core Contents
The course consisted of 5 modules continuing throughout the entire training (Figure 1) . The case studies integrated the modules by combining different kind of knowledge needed in conducting CMRs.
Multidisciplinary Collaboration. The Multidisciplinary Collaboration module was the most time intensive, with assignments intended to guide the participants in creating a permanent CMR collaboration within their local health care environment. The stages were: (1) contacting health care partners; (2) conducting a case conference based on an anonymous medication profile from an actual working environment; (3) designing a CMR process, eg, defining the inclusion criteria for patients; (4) conducting reviews, writing case reports and having case conferences; (5) evaluating collaboration among staff and local health care providers after implementation of the CMR process and creating a plan for continued collaboration. Health care partners were invited to participate in a 2-day seminar while developing the local collaborative model to share experiences (Appendix 1).
Clinical Pharmacy and Pharmacotherapy. The objective for the Clinical Pharmacy and Pharmacotherapy module was to teach participants to integrate data from different information sources. It included elements of pharmacotherapy, pharmacokinetics, geriatrics, ethiology and pathology, psychology, nursing science, and ethics. Clinical chemistry, ie, the interpretation of laboratory results, was also included in the module. All thematic topics were approached from the point of view of medication review. Thus, evidence-based treatment of common diseases and the effects that, for example, aging, renal failure, and polypharmacy have on pharmacotherapy were essential topics in this module. The participants had an opportunity to choose the topic for a few lectures based on their educational needs. Possible topics included Alzheimer's disease, diabetes, heart diseases, and psychiatric disorders. The theoretical knowledge obtained from the lectures and assignments was used in practice when participants reviewed actual patient cases. Each participant had to complete 5 to 10 reviews during the training. Cases were presented and discussed in small groups at every seminar session. Cases were also brought to the elearning environment, where there was a separate discussion area for peer group support, feedback, and advice concerning the review.
Rational Pharmacotherapy. The goals of the Rational Pharmacotherapy module were to make participants notice irrational medication use patterns, understand the importance of patient counseling, and learn to interpret the strength of evidence from the medical literature. The module covered the following subjects: concepts and importance of rational use of medicines and patient safety, drug related problems (DRPs), 15 ,36 adherence, factors that influence medication use and selection, and trends in pharmacotherapy and ethics. Evidence-based Finnish Current Care Guidelines were studied and the knowledge gained was used in conducting CMR.
CMR Tools. The Tools module was intended to acquaint the participants with different databases and reliable information sources that could be used during the CMR process. Different forms used in the CMRs (eg, patient interview form and case report form) were also introduced to the participants. Development, marketing, and pricing of CMR services were crucial assignments in the Tools module. Participants studied written material on communication skills and interview techniques and then worked in small groups with a communications professional to practice and improve their skills and techniques.
Based on the self-assessment mentioned earlier, the participants were expected to analyze their learning needs and compare them to the contents of the training. Optional studies (3 ECTS credits) could be chosen to complete knowledge on relevant topics. Optional studies could be performed either through literature reviews, conventional examinations, or short additional training courses, or through a combination of these. All optional studies had to be related to CMR and include a reflective component (eg, a written report to reflect what they had learned and how they could apply the knowledge to CMR).
EVALUATION AND ASSESSMENT
Reflection and self-assessment were strongly supported throughout the training. Participants' learning was evaluated continuously by the principal training coordinator through learning diaries; written assignments, especially in the e-learning environment; and the portfolio. Since all writing assignments were mandatory, the training coordinator got a clear impression of the development of the participants' knowledge and skills. Most students used the discussion areas in the e-learning environment voluntarily to discuss assignments and patient cases and to share ideas and tips, eg, concerning useful literature.
Before the first seminar days, participants were to write a preliminary essay on the topic ''Me in the Beginning.'' In this essay, the participants evaluated their current knowledge; described their educational needs, goals, and expectations; and how they hoped to contribute to the learning of other participants. After every seminar session the participants were asked to write in a learning diary about their progress and what they had learned. Learning diaries were returned to the principal coordinator of the CMR training after each semester. The principal coordinator evaluated participants' progress throughout the training and provided them with written feedback. After the final seminar, the participants had to write a final essay that compared their actual learning over the course with the expectations and knowledge described in their preliminary essay. The deepest form of reflection occured when the participants prepared the required portfolio for the TIPPA Coordination Group in order to achieve accreditation from the professional organizations. The portfolio needed to reflect the students' professional and personal growth from the start of the training to its completion and address the participants' plans for the future. The portfolio had to cover 3 main themes: (1) personal development, (2) multidisciplinary collaboration, and (3) development of the local CMR procedure. At least 3 case study reports of completed CMRs had to be included in the portfolio.
Survey
Within a month after the final seminar days, the participants assessed their training via an Internet-based survey routinely used by the University of Kuopio, Centre for Training and Development. The survey instrument consisted of 3 sections. Five statements with a 5-point nominal rating scale (1 5 poor to 5 5 outstanding) were used to assess participants' perceptions about their learning; curriculum design; teaching methods; learning materials; and content validity of the assignments/group projects/ and examinations. The participants also were asked to estimate whether they were going to conduct CMRs in the future. The alternative responses given were: I will (the plans for the future already exist); I intend to continue the practice; I'm still uncertain; and I will not conduct CMRs in my practice in the future.
Of the 42 participants who attended the training, 90% (n538) responded to the Internet survey. The mean score for the 5 statements in the first section was 4.5 6 0.7. The highest ratings were given to learning (4.6 6 0.7) and curriculum design (4.6 6 0.5). Teaching methods and learning materials got a mean score of 4.4 6 0.7 and 4.4 6 0.6, respectively. The mean score for content validity of assignments/group works/examinations was 4.3 6 0.7.
A majority (92%, n535) of the respondents responded that the course met their educational needs. The remaining 3 respondents answered that the course ''possibly'' met their educational needs. Even more (95%; n536) of the respondents answered that they would recommend the training for their peers.
Thirty-five participants (83%) responded to the openended questions about factors which facilitated, prevented, or hampered their learning (Figure 2 ). Almost all of them (91%, n532) mentioned that the small group format (43%, n515), working in groups (29%, n510), or the knowledge, enthusiasm or activity of other participants (20%, n57) had improved their learning. The most commonly mentioned preventive or hampering factors were ''lack of time'' and ''busyness'' (40%, n514) and job constraints (37%, n513) such as busyness or lack of support at the workplace.
There were miscellaneous responses (86%, n536) to the question ''What did you learn and how can you apply it to practice?'' The most commonly mentioned phrase was ''I learned a lot'' (36%, n513). Ten respondents (28%) mentioned issues related to pharmacology or pharmacotherapy. Both multidisciplinary collaboration and development of CMR procedure were mentioned by 8 participants (22%), geriatric pharmacotherapy by 6 (17%), and interpretation of laboratory test values by 5 (14%). Several participants mentioned ''broader perspective'' or ''seeing things as a whole'' (17%, n56) or application of existing knowledge (11%, n54). Half of the respondents (n518) mentioned the learning was useful in everyday work, regardless of whether it involved conducting CMRs.
Twenty-nine participants (69%) presented ideas to improve the training. Even though working in small groups was seen to be a useful way of learning, some of the respondents wished for more communication among all participants (14%, n54) or occasional mixing of tutor groups for wider perspective (10%, n53). Six respondents (21%) wished for additional annual training days. The development of CMR services was seen as difficult and time consuming, so a few students (10%, n53) wanted that to be started in an earlier phase of the training, and an additional 3 (10%) wanted a lecture on an operational local CMR practice.
Most of the respondents (68%, n526) planned to conduct CMRs in the future. Five (13%) answered ''I will (the plans for the future already exist)'' and 21 (55%) ''I intend to continue the practice.'' Eleven respondents (29%) were still uncertain. Only 1 respondent answered ''I will not conduct CMRs in the future.'' She indicated that she had discontinued her studies. The respondents mentioned the following barriers to conducting CMRs in the future: financing (13%, n55); still unclear if the employer wants CMR services to be produced (8%, n53); and development of the local CMR procedure still unfinished (5%, n52). The results suggest that the time between course completion and survey administration may not have been long enough for the participants to build the infrastructure required to provide CMR services. None of the barriers mentioned were related to lack of the respondents' skills, enthusiasm, or will to conduct CMRs.
Results from the Internet survey and portfolios showed that the learning objectives were met in personal development, conducting CMRs, and cooperating with health care providers. The biggest challenges involved creating competencies needed to develop and implement the local CMR procedure.
DISCUSSION
The objective of the CMR training course was to provide the participating pharmacists with sufficient theoretical and practical skills to be able to provide CMR services in collaboration with other health care professionals. A majority of the course participants believed they would continue to conduct CMRs after the training, suggesting that the goal of the training was achieved. The responses by the participants showed that the content of the CMR training met their educational needs and they were satisfied with the learning and the teaching methods used. Several participants found that attending the CMR training improved their performance at work. Working in small groups and with other participants were deemed to be the most important facilitators of learning. This is consistent with earlier findings that communication with ones' peers is the most important way for pharmacists to learn. 37 The greatest factors hampering learning during CMR training, lack of time and job constraints, were clearly associated with trainees working full time while taking the course. Earlier studies show similar barriers toward pharmacists' life-long learning and participation in continuing education. 26, 38, 39 Student essays, learning diaries and portfolios were crucial to the assessment of the quality and content of the CMR training. The principal coordinator used this feedback during the training to develop a comprehensive understanding of how to better focus the ongoing training, but also to improve the curriculum for future CMR training courses. Since the 2 training courses described in this paper, the curriculum has been carried out twice every year. The content of subsequent training courses are still based on the feedback from the previous ones. The student satisfaction with the training has continued to be high and so far only slight modifications in the content of the training have been applied.
Just after the training, about a third of the participants were still uncertain whether they would conduct CMRs in the future, although keeping up competencies on both a practical and theoretical level is required for reaccreditation. The participants were expected to conduct 5 to 10 CMRs during their studies. This amount is arguably too small to establish a routine for conducting CMRs on an ongoing basis. However, several patient cases were discussed during small-group sessions as well as in the e-learning environment. In addition, none of the participants mentioned lack of skills as a barrier for future CMRs. Finnish pharmacists have not traditionally been expected to develop the skills to produce and actively sell pharmaceutical services. Some participants commented on the difficulty and time-consuming nature of the development of a local CMR service, and wished for this assignment to begin earlier in the course. This change has already been made in more recent CMR training courses. It would be valuable to conduct online interviews of participants to see how CMR practice is evolving in Finland and how many of those accredited stay active in conducting CMRs.
The greatest future challenge may be that there are no systems in place for integrating CMRs in other health services or no Finnish guidelines for reimbursement of CMR services. This is probably the main reason why some participants were still uncertain about continuing to do CMRs. Studies to evaluate the benefits of CMRs are underway and the results may greatly affect policymaking and demand for CMR services in Finland. Until then, pharmacists must take the initiative in developing and maintaining local CMR procedures. Both Finnish CMR procedure and training remain dynamic and developing processes. The experiences of CMR training participants are continually used to improve the training. It is important to be prepared for greater demand for CMR services and guarantee competencies for graduating and practicing pharmacists by increasing training in clinical pharmacy.
SUMMARY
Comprehensive medication review competencies were established by a 1½-year continuing education curriculum that combined different teaching methods and experiential learning. Peer support was greatly appreciated as a facilitator of learning by course participants.
